Hox11 acts cell autonomously in spleen development and its absence results in altered cell fate of mesenchymal spleen precursors.
The genetic steps governing development of the spleen are largely unknown. Absence of Hox11 in mice results in asplenia, but it is unclear how Hox11 exerts its effect on spleen development. To more precisely define Hox11's role in spleen morphogenesis, we have examined the fate of the developing spleen in Hox11(-/-) mice. Perturbation of spleen development begins between dE13 and dE13.5. Cells of the spleen anlage persist past this developmental stage as an unorganized rudiment between the stomach and the pancreas. They fail to proliferate, and haematopoietic cells do not colonize the rudiment. At later stages of embryonic development, the cells can be observed in the mesenchyme of the pancreas, also an expression site of Hox11. In Hox11-/-<-->+/+ chimaeras, spleens were devoid of Hox11(-/-) cells, indicating that the genetic defect is cell autonomous and not due to failure of the organ anlage to attract and retain haematopoietic cells. In -/-<-->+/+ chimaeric embryos, Hox11(-/-) cells were initially present in the spleen anlage. However, at dE13, a reorganization of the spleen occurred in the chimaeras and Hox11(-/-) cells were subsequently excluded from the spleen, suggesting that a change in the affinity for one of the spleen cells had occurred. These observations demonstrate that spleen development consists of genetically separable steps and that absence of Hox11 arrests spleen development at an early stage. The formation of the spleen primordium before the entry of haematopoietic cells does not require the activity of Hox11. However, subsequent differentiation of spleen precursor cells is dependent on the Hox11 gene.